Objective: The analysis of the relation between weight loss goals and attrition in the treatment of obesity has produced conflicting results. The aim of the present study was to investigate the role of weight loss goals on attrition in a cohort of obese women seeking treatment at 8 Italian medical centres. Methods: 634 women with obesity, consecutively enrolled in weight loss programmes, were included in the study. Weight loss goals were evaluated with the Goals and Relative Weights Questionnaire (GRWQ), reporting a sequence of unrealistic ('dream' and 'happy') and more realistic ('acceptable' and 'disappointing') weight loss goals. Attrition was assessed at 12 months on the basis of patients' medical records. Results: At 12 months, 205/634 patients (32.3%) had interrupted their programme and were lost to followup. After adjustment for age, baseline weight, education and employment status, attrition was significantly associated with higher percent acceptable and disappointing weight loss targets, not with dream and happy weight loss. Conclusion: In 'real world' clinical settings, only realistic expectations might favour attrition whenever too challenging, whereas unrealistic weight loss goals have no effect. Future studies should assess the effect of interventions aimed at coping with too challenging weight goals on attrition.
Introduction
Attrition is one of the major causes of treatment failure in obesity. Attrition rates range from 10 to 80% in obesity trials [1] [2] [3] [4] , and vary from study to study according to type of treatment (drugs, behaviour, bariatric surgery) and experimental design (randomised vs. observational studies). Adherence to weight loss treatments is a key factor of long-term success [5, 6] ; therefore, effective strategies are needed to reduce the drop-out rates. However, these strategies can only rely on precise identification of factors leading to premature programme termination [7] .
In the last 10 years, several studies investigated the relationship between baseline weight loss expectations and attrition in the treatment of obesity, but the results were conflicting. Some studies observed that higher weight loss expectations are associated to attrition [1, 5, 8, 9 ] while others did not find this relation [10] [11] [12] [13] . The controversy associated to this issue was underlined by a recent review that included the importance of setting realistic goals for weight loss as one of the seven myths about obesity treatment. They concluded that empirical data do not support a positive association between ambitious goals and drop-out [14] .
The inconsistency of results on the role of weight loss expectation in attrition seems largely related to the setting where the study is done [15] . In general, clinical trials found that higher weight loss expectations do not increase the risk of attrition [10] [11] [12] [13] . In these settings, however, patients do not pay for treatment, and there is an intensive recall system that may limit the effect of weight loss expectations on attrition. On the contrary, in the 'real world' setting, where patients pay for their treatment, higher weight loss expectations have been associated with attrition [1, 5, 9] . In this setting, not meeting the expectations confronts the patient with the direct and indirect costs of the programme and is very likely to reduce compliance.
The different measures used to assess expectations might be another source of conflicting data across studies. For example, most clinical trials used Part II of the of the Goals and Relative Weights Questionnaire (GRWQ) [13] , which assesses the individual's 'dream', 'happy', 'acceptable' and 'disappointing' weights, while the QUOVADIS study (QUality of life in Obesity: eVAluation and DIsease Surveillance), a purely observational study on weight loss treatment seeking in 'real world', only evaluated a single, less identified expected target, the 'expected 1-year weight loss with treatment' [1, 5] .
The aim of the study was to assess the role of weight loss goals, assessed with GRWQ, Part II [13] , in a 'real world' clinical setting, not biased by the facilities offered by randomised studies.
Material and Methods

QUOVADIS II Study Planning and Protocol
The QUOVADIS II is a purely observational study on personality, psychological well-being, body image and eating behaviour in obese patients seeking treatment at 8 Italian medical centres (Verona, Milan, Bologna, Ferrara, Florence, Rome) accredited by the Italian Health Service for the treatment of obesity. After enrolment, patients were treated along the lines of the specific programmes of the centres, including dieting, cognitive behavioural therapy and drugs. The results of personality tests, binge eating and night eating have already been reported [16] .
634 women with obesity (BMI ≥ 30 kg/m 2 ), consecutively seeking treatment at 8 Italian medical centres for the treatment of obesity, were included in the study. All cases were eligible provided they were not on active treatment at the time of enrolment and were in the age range between 25 and 65 years. Patients were excluded if they were pregnant or lactating, took medications affecting body weight, had medical co-morbidities associated with weight loss or had severe psychiatric disorders (e.g., acute psychotic states, bipolar disorder, bulimia nervosa).
The medical record number of the patients was monitored across sites to ensure that patients were truly consecutive.
Data collection included a case report form and a set of questionnaires assessing personality, psychological distress and eating attitudes and behaviours. The protocol was approved by the ethical committees of the individual centres, after initial approval by the ethical committee of the coordinating centre (Azienda Ospedaliera di Bologna, Policlinico S. Orsola -Malpighi). All participants gave written informed consent to participation. The investigation was carried out in accordance with the latest version of the Declaration of Helsinki.
Measures
Case Report Form A medical doctor of every centre filled in the Case Report Form at the time of enrolment by directly interviewing patients.
Weight and Height
Patients' weight and height were measured on a medical balance equipped with a stadiometer. Patients were dressed with underwear without shoes. Weight changes were examined from baseline to 12 months. No data on body weight were collected at 12 months for patients who interrupted treatment. BMI was determined according to the standard formula of body weight (in kg) divided by height (in m 2 ).
Attrition
Attrition was assessed at 12 months by analysing the medical records where the date of the last medical examination and the date when patients were last seen were registered.
Weight Loss Expectations
The part II of the GRWQ [13] was used to assess weight loss goals at the time of enrolment. The questionnaire is a four-item measure assessing the expectations and evaluations of specifically defined weight loss outcomes. Participants write a numerical weight in kg for the following four items: dream weight (a weight you would choose if you could weigh whatever you wish); happy weight (this weight is not as ideal as the first one; it is a weight, however, that you would be happy to achieve); acceptable weight (a weight that you would not be particularly happy with, but one that you could accept, since it is less than your current weight), and disappointing weight (a weight that is less than your current weight, but one that you could not view as successful in any way; you would be disappointed if this were your final weight after the programme).
Statistical Analyses
A first descriptive analysis was used to obtain a qualitative evaluation of clinical data, the response to the GRWQ, part II, and patients' outcomes. The principal outcome variable was attrition (nominal) at 12 months (continuous). ANOVA was used to test the significance of difference between continuers and dropouts, in relation to the four weight loss goals of GRWQ, part II, at baseline. Correlation analyses were carried out between anthropometric parameters and weight loss goals. Finally, logistic regression analysis was used to identify the role of weight loss needed to achieve the GRWQ goals as determinants of attrition at 12 months, after correction for confounders. P values < 0.05 were considered statistically significant.
Results
Demographic and Clinical Variables, Attrition and Weight Loss Targets
The large majority of obese women were in the obesity class II and III ( table 1 ) , and their clinical characteristics were in keeping with those repeatedly reported in obese women seeking treatment of medical centres in Italy. Their weight loss targets were extremely demanding and significantly correlated with body weight. However, the higher body weight, the larger is the percent amount of weight loss needed to reach the targets of dream (r = 0.650), happy (r = 0.663), acceptable (r = 0.629) and also disappointing weight (r = 0.559) (all p < 0.001).
After 12 months, 205 cases (32.3%) were no longer on continuous treatment. Time to drop-out was on average 139 ± 108 days, with 35.8% of all treatment stops occurring within 2 months and 58.8% within 6 months. No differences in age, obesity class and education were observed in relation to attrition. However, baseline BMI was higher in subjects who stopped their weight loss programmes, whereas no systematic differences in weight loss targets were observed. As a result, all weight goals identified by GRWQ implied a larger desired weight loss in drop-outs compared to continuers. In particular ( fig. 1 ) , the weight loss to reach dream, happy, acceptable or disappointing goals implied a percent weight loss of 34%, 28%, 23% or 16% in drop-outs, whereas it was 32%, 25%, 19% or 11% in continuers.
Body weight at 12 months was 90 ± 16 kg in continuers, corresponding to a percent weight loss of 6.9 ± 6.8%. Weight loss was >10% in 27% of cases, >5% in another 33%. The disappointing weight goal was reached in 36% of cases, the acceptable goal in 12% and the happy goal in 4%, but no cases reached the dream weight goal. In drop-outs, the last observed percent weight loss, available only in 58 cases, averaged 1.6%; it exceed 10% of initial body weight in 7% and was between 5 and 10% in another 14% of cases, with only 7% of cases reaching the disappointing goal threshold.
Weight Loss Targets and Prediction of Attrition
At logistic regression analysis, attrition was associated with higher baseline weight (odds ratio (OR) = 1.11 for 10 kg; 95% confidence interval (95% CI) = 1.01-1.21; p = 0.023) and with younger age (OR = 0.96; 95% CI = 0.94-0.97; p < 0.001). After adjustment for age, baseline weight and employment status, attrition was significantly associated with higher percent weight targets, with the notable exception of dream and happy weight (dream weight: OR = 1.00; 95% CI = 0.98-1.03 for any 1% increase in weight loss to achieve the target of dream weight; p = 0.897; happy weight: OR = 1.02; 95% CI = 0.99-1.04; p = 0.303; acceptable weight: OR = 1.05; 95% CI = 1.02-1.08; p < 0.001; disappointing weight: OR = 1.07; 95% CI = 1.04-1.10; p < 0.001).
Discussion
The study provides robust data on the association between weight loss goals and attrition in a large cohort of obese women seeking weight loss treatment in 8 Italian medical centres. Attrition was associated with more challenging acceptable and disappointing weight targets, but not with dream and happy weights goals. These data confirm previous association between higher weight loss expectations and attrition observed in 'real world' settings [1, 5, 9] , and add the original observation that attrition seems mainly influenced by the more realistic but challenging weight goals (i.e., acceptable and disappointing weight) rather than largely unrealistic expectations (i.e., dream and happy weight).
Notably, the association between attrition and weight goals was confirmed in the community when assessed with the same tool (i.e., GRWQ, part II) [13] used in the clinical trials where no association between weight goals and attrition was observed [10] [11] [12] [13] . Therefore, this discrepancy can only be explained by the setting of treatment, but not by the tool used to assess the expected weight goals. As underlined in the Introduction, in clinical trials the impact of weight loss goals on attrition might be concealed by the intensive recall system and by possibility to obtain treatment for free, although less effective than desired. On the contrary, in community settings, where patients pay for any additional contact with therapists, attrition becomes much more likely whenever patients perceive they will never reach their weight goals, but nonetheless they are asked to pay for treatment [1, 5, 9] .
The study provides two more important findings. First, it confirms a previous report showing that obese Italian patients seeking treatment have unrealistic weight loss expectations [17] . They consider barely 'acceptable' a weight loss (on average, above 20%) that is more than twice the mean weight usually achieved by lifestyle modification programmes [18] , and classify as 'disappointing' a weight loss of 10%. A weight loss above 20% is rarely achieved in the community, and also with the most intensive, partly in-hospital programmes and during the firmly controlled conditions of randomised studies this weight loss goal is reached in less than one quarter of cases [19] . Notably, 'acceptable' weight goals are frequently much more challenging than the weight loss most of these patients have probably reached in their previous dieting experience [20] .
Second, it found an association between attrition and higher baseline weight and younger age. The findings on the relation between age and attrition are conflicting [4] . Weight loss programmes carried out in research settings did not show an association between younger age and treatment discontinuation [2, 8, 21] , while both the QUOVADIS study [1] and another large observational study [22] found that younger age was one the most important predictors of drop-out. We have previously reported that young women are at very high risk of attrition in relation to body image dissatisfaction. This issue was not specifically addressed in the present study. However, a post-hoc analysis showed that weight loss goals were 2-5% lower in women below 45, compared with women above 45, throughout the entire goal spectrum (on average, 35%, 28%, 21%, or 12% in the younger women for dream, happy, acceptable or disappointing goals vs. 31%, 24%, 18%, or 10% in older women; p < 0.05 for all). This strongly supports an important role of body image dissatisfaction in drop-out, as also reported in other studies [8, 23] .
Conflicting results have been also observed between baseline BMI and attrition. In a 2010 review of the literature, Elfhag et al. [23] found 27 studies where the predicting role of BMI on attrition had been investigated. 18 out of 27 studies failed to demonstrate an association, 5 studies found a positive association between BMI and attrition rate, and 4 reported a lower BMI in subjects who did not complete their weight-reducing programmes [23] . In a previous epidemiological analysis, we reported that subjects entering a weight loss programme have similar expected body weight at 1 year, irrespective of actual body weight, which on average mimics their body weight at the age of 20, i.e., in most cases before the development of frank obesity [24] . This confirms that weight loss goals are much more challenging in subjects with severe obesity, as also observed in the present study, and as such are much more likely to result in drop-out.
The present study had certain strengths. First, it has a good external validity because it assessed the weight loss goals in a large cohort of patients treated in 8 obesity medical centres scattered throughout Italy with heterogeneous modalities of care. Second, it used a gold standard measure of weight goals (i.e., the GRWQ, part II) [13] that allows a comparison with patients' samples treated in different settings and countries. Third, it included a relatively long follow-up time to capture attrition rates in a continuous care model of treatment.
Given its specific aims, the study had some limitations. Firstly, these findings cannot be extended to male patients seeking treatment, and to individuals who seek help in non-medical settings. Second, BMI at time of treatment discontinuation was not systematically recorded. The limited number of data available and the different treatment programmes operated by the centres do not allow to know whether weight goals influence the attrition during the initial weight loss phase or later during the maintenance period after initial intensive treatment. The distribution of days to drop-out in the limited cohort where this value was available indicates that over 50% of treatment stops occurs in the intensive phase. Third, the number of visits of the enrolled subjects was not systematically recorded. This does not permit to assess if the effect of weight loss expectations on attrition was influenced by treatment intensity. Fourth, we did not assess body fat distribution. The result of previous studies produced conflicting results, with one study observing a higher waist-to-hip ratio in non-completers [8] and a second study showing a higher waist circumference in completers [25] . Future studies should assess if body fat distribution -a correlate of body shape that might also reflect body image dissatisfaction -, might play a role in the relationship between weight loss expectations and attrition. Fifth, no information is available about possible changes in weight goals in the course of the treatment programme and how they could influence attrition. Finally, the study did not investigate the role of mediators between expectations and attrition.
The data of the present study have some clinical implications. Clinicians should pay attention to patients' weight loss expectations, in particular to those of the younger patients with higher BMI, and to the acceptable and disappointing weight goals, because they seem to be associated with attrition. Encouraging participants to seek only modest weight loss at the beginning of treatment was not reported as a useful strategy, because it has been associated with lower weight loss than the standard behavioural approach [26] . The negative effect of small early weight loss on treatment outcome has also been reported in two recent studies. In the European multisite DiOGenes study, a smaller weight loss at week 8 was associated with a higher attrition during the subsequent 6-month dietary intervention period [27] ; similarly, a higher likelihood of attrition was predicted by small early (week 1) and half-way (week 5) weight losses during a 10-week dietary intervention in the NUGENOB project [28] . Also in the US Look AHEAD trial, the participants who did not lose ≥ 2% of their initial body weight during the first month of treatment were 5.6 times more likely to fail to reach the 10% weight loss target at 1 year, compared with those who lost ≥ 2% initially [29] . An effective strategy might be to focus initially on weekly rather than on long-term goals, in order to comply with the need of large early weight losses. This would allow detect and promptly address any warning signs of dissatisfaction, thus minimizing the risk of attrition [17] .
Unrealistic weight loss goals may be more easily addressed when patients have successfully reached intermediate weight loss goals, and the rate of weight loss stalls. A few specific strategies and procedures designed to address weight goals have been described in the cognitive behavioural treatment of obesity [30] . According to our clinical experience with subjects with obesity, a trusting and collaborative relationship between physician and patient remains the pivotal issue for treatment success and for promoting a change of unrealistic weight goals. The strategies and procedures to address unrealistic weight loss expectations should be associated with interventions specifically designed to tackle other psychological (e.g., depression, stress) [8, 28, 31, 32] and behavioural variables (e.g., smoking; low level of physical activity; high-fat diet; low total energy, carbohydrate and fibre intake at baseline) that have been associated with higher attrition rates in previous studies [8, 28, 31] .
In conclusion, our study confirms that higher weight loss goals are associated with attrition in obese women seeking treatment in a 'real world' setting. Future research should investigate the factors mediating weight loss expectation and attrition, the effect of interventions aimed at addressing unrealistic weight goals on attrition and if spontaneous longitudinal changes in weight goals could influence attrition.
